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Chapter 1

partsim.kdevelop Hierarchical
Index

1.1 partsim.kdevelop Class Hierarchy

This inheritance list is sorted roughly, but not completely, alphabetically:

Geometry . . . .. 13
BOX . .. 5
Voxel . .. 78
Compound . . . . . . . 8
Pyramid . . . . . . .. 29
Sphere . . . . . e 58
Tetrahedron . . . . . . . .. 72
Triangle . . . . . . 74
Smooth_Triangle . . . . . ... ... .. . ... ... ... ..., 44
Kernel . . . . . . o e 18
Cusp Kernel . . . . ... . . . . e 11
Lucy Kernel. . . . . . . . . . 21
PolyS Kernel . . . . . . . . . 27
Particle . . . . . . . . 25
RAX Handler . . . . . . .. ... ... . 31
RAX Handler SPH. . . . . ... .. ... ... . . . . 34
Box Handler . .. .. ... ... ... .. .. . 7
Initial_Conditions Handler . . . . . ... ... ... ........ 15
Input_Handler . . . . ... ... ... 16
Parameters_Handler . . . . . . .. ... ... ... ... 23
Simulate_ Handler . . . . .. ... ... ... .. ... . ...... 42
Sphere Handler . . . . . ... ... ... ... ... . ... ..., 60
RAX_Handler_Pointer . . . . . . . . ... ... 33
RAX_Parser . . . . . . e e 35

RAX_Parserl
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RAX Parser SPH . . . . . .. .. . . .. e 38
Space . ... 46
SPH_Space . . . . . . . . . 55
SPH . . e 50
Sphere_Space . . . . . . . . e 61
State_Equation . . . ... ... 63
Test . . . 65
Testintegration . . . . .. ... .. . .. ... 66
TestKernel . . . . . . . e 67
TestLimits . . . . . . . .. 68
TestSPH . . . . . . 69
TestMector . . . . . . . 70
TestXML . . . . e 71
Triangulator . . . . . . .. 76
Voxelizer . . . .. 79

Generated on Fri Apr 22 11:06:54 2005 for partsim.kdevelop by Doxygen



Chapter 2

partsim.kdevelop Class Index

2.1 partsim.kdevelop Class List

Here are the classes, structs, unions and interfaces with brief descriptions:

BOX . .. e 5
Box Handler . . . . . . . . . . .. e 7
Compound . . . . . . . e 8
Cusp_Kernel . . . . . . 11
Geometry . . . . e e e e e 13
Initial_Conditions_Handler . . . . . .. ... ... ... . ... ... ... 15
Input_Handler . . . . . . . . .. . 16
Kernel . . . . . o e 18
Lucy Kernel . . . . . . . . 21
Parameters Handler. . . . . ... . ... .. ... ... .. ... ..., 23
Particle . . . . . . . . . e 25
Poly5 Kernel . . . . . . . . . . e 27
Pyramid . . . . . . . 29
RAX Handler . . . . . . . . . . . . . 31
RAX Handler Pointer. . . . . . . . . . . .. . . e 33
RAX Handler SPH . . . . . . . .. . . . e 34
RAX_Parser . . . . . . e 35
RAX_ Parser_ SPH . . . . . . . . . . 38
Simulate_ Handler . . . . . . . . ... ... . 42
Smooth_Triangle. . . . . . . . . . 44
Space . . .. e 46
SPH . e 50
SPH_Space. . . . . . . . . 55
Sphere . . . e 58
Sphere_Handler . . . . . . . ... 60
Sphere_Space . . . . . . . . 61
State Equation. . . . . . . . ... e 63
Test . . . e 65

Testintegration . . . . . . . . . ... .. 66
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TestKernel . . . . . . . e e 67
TestLimits . . . . . . . e 68
TestSPH. . . . . . . e 69
TestVector . . . . . . . . . e e e e e e 70
TestXML . . . . . e 71
Tetrahedron. . . . . . . . . . . e e 72
Triangle . . . . . . . . ... .. T4
Triangulator. . . . . . . . . . e 76
Voxel . . .. ... e ... T8
Voxelizer . . . . . . e e e 79
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Chapter 3

partsim.kdevelop Class
Documentation

3.1 Box Class Reference

#include <box.h >

Inheritance diagram for Box::

Geometry

Public Member Functions

» Box (const Particle::vector_t &p1l, const Particle::vector_t &p2)
virtual booloperator()const Particle::vector_t &p) const

» const Particle::vector_t &et_cornerX) const

« const Particle::vector_t &et_cornerZ) const

« virtual voidto_xml (std::ostream &0)

3.1.1 Detailed Description
A box.

Author:
Moritz Franosch
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3.1.2 Constructor & Destructor Documentation
3.1.2.1 Box::Box (const Particle::vector_t &p1, const Particle::vector_t & p2)

Constructs a box with corners p1 and p2.

3.1.3 Member Function Documentation
3.1.3.1 const Particle::vector_t & Box::get_cornerl () const

Returns a corner.

3.1.3.2 const Particle::vector_t & Box::get_corner2 () const

Returns the opposite corner.

3.1.3.3 bool Box::operator() (const Particle::vector_t &p) const [virtual]

True if position p is inside of the box.

ImplementsGeometry

3.1.3.4 void Box::to_xml (std::ostream &0) [virtual]

Writes the box as XML into o.
ImplementsGeometry
Reimplemented ivoxel.

The documentation for this class was generated from the following files:

e box.h
* box.cpp

Generated on Fri Apr 22 11:06:54 2005 for partsim.kdevelop by Doxygen



3.2 Box_Handler Class Reference 7

3.2 Box_Handler Class Reference

#include  <rax_parser_sph.h >

Inheritance diagram for Box_Handler::

‘ RAX_Handler ‘

T

‘ RAX_Handler SPH ‘

T

‘ Box_Handler ‘

Public Member Functions

« virtual void start(RAX_Parser&parser, const std::string &name, AttributeList
&attributes)
« virtual void end(RAX_Parse&parser, const std::string &name)

3.2.1 Detailed Description

Class that handles in .

3.2.2 Member Function Documentation

3.2.2.1 void Box_Handler::end RAX_Parser & parser, const std::string &
name [virtual]

Called when ends.

Does nothing.

Reimplemented frolRAX_Handler

3.2.2.2 void Box_Handler::start RAX_Parser & parser, const std::string &
name AttributeList & attributeg [virtual]

Called when starts.

Reimplemented frolRAX_Handler

The documentation for this class was generated from the following files:

e rax_parser_sph.h
* rax_parser_sph.cpp

Generated on Fri Apr 22 11:06:54 2005 for partsim.kdevelop by Doxygen



8 partsim.kdevelop Class Documentation

3.3 Compound Class Reference

#include  <compound.h >

Inheritance diagram for Compound::

Geometry

Compound

Public Member Functions

« Compound)

« void add(const Pointer: Geometry> @)

« virtual booloperator()const Particle::vector_t &p) const

« void add_voxelconst Particle::vector_t &p1, const Particle::vector_t &p2)

« void add_pyramid (const Particle::vector_t &top, const Particle::vector_-
t &cl, const Particle::vector t &c2, const Particle::vector t &c3, const
Particle::vector_t &c4)

« void reset()

* boolnext()

* boolat_end() const

 boolempty() const

« int size() const

» constGeometry& get_objec() const
« Geometry& get_objec()

« virtual voidto_xml(std::ostream &0)

3.3.1 Detailed Description

Compound geometric object.

Author:

Moritz Franosch
3.3.2 Constructor & Destructor Documentation
3.3.2.1 Compound::Compound ()

Constructs an empty compound.

Generated on Fri Apr 22 11:06:54 2005 for partsim.kdevelop by Doxygen



3.3 Compound Class Reference

3.3.3 Member Function Documentation
3.3.3.1 void Compound::add (const Pointex. Geometry > @)

Adds geometric object g.

3.3.3.2 void Compound::add_pyramid (const Particle::vector_t &top,
const Particle::vector_t & c1, const Particle::vector_t & c2, const
Particle::vector_t & c3, const Particle::vector_t & c4)

Adds a pyramid with top and a base surface with edges c1, c2, c3 and c4.

3.3.3.3 void Compound::add_voxel (const Particle::vector_t &1, const
Particle::vector_t & p2)

Adds a voxel with opposite corners pl and p2.

3.3.3.4 bool Compound::at_end () const

Lastnext() has returned false.

3.3.3.5 bool Compound::empty () const

Returns true iff compound has no elements.

3.3.3.6 Geometry & Compound::get_object ()

Returns a reference to the current object.

3.3.3.7 consGeometry & Compound::get_object () const

Returns a constant reference to the current object.

3.3.3.8 bool Compound::next ()
Iterator set to next object.

Returns false if no next object exists.

3.3.3.9 bool Compound::operator() (const Particle::vector_t &p) const
[virtual]

True if position p is inside any of the object that have been added.

ImplementsGeometry

Generated on Fri Apr 22 11:06:54 2005 for partsim.kdevelop by Doxygen



10 partsim.kdevelop Class Documentation

3.3.3.10 void Compound::reset ()

Resets iterator through objects.

3.3.3.11 void Compound::to_xml (std::ostream &0) [virtual]

Writes the compound as XML into o.
ImplementsGeometry

The documentation for this class was generated from the following files:

e compound.h
e compound.cpp

Generated on Fri Apr 22 11:06:54 2005 for partsim.kdevelop by Doxygen
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11

3.4 Cusp_Kernel Class Reference

#include  <cusp_kernel.h >

Inheritance diagram for Cusp_Kernel::

Kernel

Cusp_Kernel

Public Member Functions

¢ Cusp_Kerne(const int d, const double h)
« virtual doublew (const double x) const
« virtual doubledw (const double x) const

3.4.1 Detailed Description

Implements the Cusp kernel W(r) = alphax (iL-r)"2 for r<1, O else.

Author:
Moritz Franosch

3.4.2 Constructor & Destructor Documentation
3.4.2.1 Cusp_Kernel::Cusp_Kernel (const ind, const doubleh)

Constructor, see clas&rnel

3.4.3 Member Function Documentation

3.4.3.1 double Cusp_Kernel::dw (const doubl&) const [virtual]
Returns dw(x)/dx.

ImplementKernel

3.4.3.2 double Cusp_Kernel::w (const doubl&) const [virtual]

Returns w(x)=(1-x) 2 for x<1, 0 else.

ImplementKernel

The documentation for this class was generated from the following files:

Generated on Fri Apr 22 11:06:54 2005 for partsim.kdevelop by Doxygen
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e cusp_kernel.h
e cusp_kernel.cpp
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3.5 Geometry Class Reference 13

3.5 Geometry Class Reference

#include  <geometry.h >

Inheritance diagram for Geometry::

[ [ [ [ [ |
| Box | | Compound | | Pyramid | | Sphere | | Tetrahedron | | Triangle |

Smooth_Triangle

Public Member Functions

« virtual booloperator()const Particle::vector_t &p) const=0
« virtual voidto_xml (std::ostream &0)=0
« virtual ~Geometry()

3.5.1 Detailed Description

Base class for all geometric objects.

Author:
Moritz Franosch

3.5.2 Constructor & Destructor Documentation
3.5.2.1 Geometry:~Geometry() [virtual]

Virtual destructor.

3.5.3 Member Function Documentation

3.5.3.1 virtual bool Geometry::operator() (const Particle::vector_t & p) const
[pure virtual]

True if position p is inside the object.
Implemented irBox, CompoundPyramid Sphere TetrahedropandTriangle
3.5.3.2 virtual void Geometry::to_xml (std::ostream & 0) [pure virtual]

Writes the object as XML into o.
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14 partsim.kdevelop Class Documentation

Implemented inBox, Compound Pyramid Smooth_Triangle Sphere Tetrahedron
Triangle andVoxel.

The documentation for this class was generated from the following files:

e geometry.h
e geometry.cpp

Generated on Fri Apr 22 11:06:54 2005 for partsim.kdevelop by Doxygen



3.6 Initial_Conditions_Handler Class Reference 15

3.6 Initial_Conditions_Handler Class Reference

#include  <rax_parser_sph.h >

Inheritance diagram for Initial_Conditions_Handler::

‘ RAX_Handler ‘

T

\ RAX_Handler_SPH \

T

‘ Initial_Conditions_Handler ‘

Public Member Functions

« virtual void start(RAX_Parser&parser, const std::string &name, AttributeList
&attributes)
« virtual voidend(RAX_Parse&parser, const std::string &name)

3.6.1 Detailed Description

Class that handles .

3.6.2 Member Function Documentation

3.6.2.1 void Initial_Conditions_Handler::end (RAX_Parser & parser, const
std::string & namé [virtual]

Called when ends.

Restores handlers.

Reimplemented frolRAX_Handler

3.6.2.2 void Initial_Conditions_Handler::start (RAX_Parser & parser, const
std::string & name AttributeList & attributeg [virtual]

Called when starts.

Installs handlers for initial conditions.

Reimplemented frolRAX_Handler

The documentation for this class was generated from the following files:

* rax_parser_sph.h
* rax_parser_sph.cpp

Generated on Fri Apr 22 11:06:54 2005 for partsim.kdevelop by Doxygen
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3.7 Input_Handler Class Reference

#include  <rax_parser_sph.h >

Inheritance diagram for Input_Handler::

‘ RAX_ Handler ‘

T

‘ RAX_Handler SPH ‘

T

‘ Input_Handler ‘

Public Member Functions

« virtual void start(RAX_Parser&parser, const std::string &name, AttributeList
&attributes)

« virtual void end(RAX_Parse&parser, const std::string &name)

« virtual voidtext(RAX_Parsei&parser, const std::string &name, const std::string
&t)

3.7.1 Detailed Description

Class that handles .

3.7.2 Member Function Documentation

3.7.2.1 void Input_Handler::end (RAX_Parser & parser, const std::string &
name [virtual]

Called when ends.

Prints .

Reimplemented frorRAX_Handler

3.7.2.2 void Input_Handler::start (RAX_Parser & parser, const std::string &
name AttributeList & attributeg [virtual]

Called when starts.

Installs the handlers for input.

Prints .

Reimplemented frolRAX_Handler
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17

3.7.2.3 void Input_Handler::text (RAX_Parser & parser, const std::string &
name const std::string & t) [virtual]

Called when character data is available. (should never be called).

Reimplemented frolRAX_Handler

The documentation for this class was generated from the following files:

e rax_parser_sph.h
* rax_parser_sph.cpp

Generated on Fri Apr 22 11:06:54 2005 for partsim.kdevelop by Doxygen
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3.8 Kernel Class Reference

#include <kernel.h >

Inheritance diagram for Kernel::

l

|
Cusp_Kernel | | Lucy_Kernel | |Poly5_Kernel

Public Member Functions

» Kernel(const int d, const double h, const double alpha_d)
« virtual ~Kernel()

« doubleget_h() const

« int get_d() const

« doubleoperator()const double r) const

 doubledW (const double r) const

e const Particle::vector_t grad_r (const Particle::vector t &rl, const
Particle::vector_t &r2) const

e const Particle::vector_t grad_r (const Particle::vector_ t &rl, const
Particle::vector_t &r2, const double &r12) const

e const Particle::vector_t &grad_r (const Particle::vector_t &rl, const
Particle::vector_t &r2, const double &r12, Particle::vector_t &g) const

« virtual doublew (const double x) const=0
« virtual doubledw (const double x) const=0

Protected Attributes

e intd
e doubleh
e doublec_d

3.8.1 Detailed Description

Smoothing kernel foSPH

Base class for all kernels.

Author:
Moritz Franosch
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3.8 Kernel Class Reference 19

3.8.2 Constructor & Destructor Documentation

3.8.2.1 Kernel::Kernel (const intd, const doubleh, const doublealpha_d
Constructs a kernel for a dimension d and smoothing length h.

The parameter alpha_d is a scaling factor dependent on the dimension.
3.8.2.2 Kernel:~Kernel () [virtual]

Virtual destructor.

3.8.3 Member Function Documentation
3.8.3.1 virtual double Kernel::dw (const doublex) const [pure virtual]

Returns the derivative dw(x)/dx of the form function w.

Implemented irCusp_KerneglLucy Kerne] andPoly5 Kernel

3.8.3.2 double Kernel::dW (const double) const

Returns dwW(r)/dr.

3.8.3.3 intKernel::get_d () const

Returns the dimension of the kernel.

3.8.3.4 double Kernel::get_h () const

Returns the smoothing length (radius) of the kernel.

3.8.3.5 const Particle::vector_t & Kernel::grad_r (const Particle::vector_t & r1,
const Particle::vector_t & r2, const double &r12, Particle::vector t &
g) const

Writes grad r1 W|f1-r2)) into vector g and returns a reference to it.

Precondition: r12#1-r2|.

3.8.3.6 const Particle::vector_t Kernel::grad_r (const Particle::vector_t &r1,
const Particle::vector_t & r2, const double &r12) const

Returns grad r1 W(1-r2)).
Precondition: r12#1-r2|.

Generated on Fri Apr 22 11:06:54 2005 for partsim.kdevelop by Doxygen
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3.8.3.7 const Patrticle::vector_t Kernel::grad_r (const Particle::vector_t &r1,
const Particle::vector_t & r2) const

Returns grad r1 W¢1-r2)).

3.8.3.8 double Kernel::operator() (const doubleg) const [inline]

Returns W(r) = alpha_dftd * w(r/h).

3.8.3.9 virtual double Kernel::w (const doublex) const [pure virtual]

Returns the form function w(x).
The precondition int alpha_d () dV = 1 must hold.
Implemented inCusp_KernelLucy_Kerne] andPoly5_Kernel

The documentation for this class was generated from the following files:

* kernel.h
* kernel.cpp
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3.9 Lucy Kernel Class Reference

#include  <lucy_kernel.h >

Inheritance diagram for Lucy_Kernel::

Kernel

Lucy_Kernel

Public Member Functions

¢ Lucy_Kernel(const int d, const double h)
« virtual doublew (const double x) const
« virtual doubledw (const double x) const

3.9.1 Detailed Description

Implements the kernel W(r) = alphaxd(1+3r)(1-r)*3 for r<1, O else introduced by
Lucy.

Author:
Moritz Franosch

3.9.2 Constructor & Destructor Documentation
3.9.2.1 Lucy_Kernel::Lucy_Kernel (const intd, const doubleh)

Constructor, see clag®rnel

3.9.3 Member Function Documentation

3.9.3.1 double Lucy_Kernel::dw (const double) const [virtual]
Returns dw(x)/dx.

ImplementKernel

3.9.3.2 double Lucy_Kernel::w (const double) const [virtual]

Returns w(x)=(1+3x)(1-X)3 for x<1, 0 else.
ImplementKernel

The documentation for this class was generated from the following files:

Generated on Fri Apr 22 11:06:54 2005 for partsim.kdevelop by Doxygen



22

partsim.kdevelop Class Documentation

* lucy_kernel.h
* lucy_kernel.cpp

Generated on Fri Apr 22 11:06:54 2005 for partsim.kdevelop by Doxygen
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3.10 Parameters_Handler Class Reference

#include  <rax_parser_sph.h >

Inheritance diagram for Parameters_Handler::

| RAX_Handler |

T

| RAX_Handler SPH |

T

| Parameters_Handler |

Public Member Functions

e Parameters_HandI€r

virtual void start(RAX_Parser&parser, const std::string &name, AttributeList
&attributes)

virtual void end(RAX_Parse&parser, const std::string &name)

L]

virtual voidtext(RAX_Parse&parser, const std::string &name, const std::string
&t)
3.10.1 Detailed Description

Class that handles .

3.10.2 Constructor & Destructor Documentation
3.10.2.1 Parameters_Handler::Parameters_Handler ()

Constructor.

3.10.3 Member Function Documentation

3.10.3.1 void Parameters_Handler::endRAX_Parser & parser, const
std::string & namé [virtual]

Called when ends.

Constructs th&PH_Spacef classRAX_Parser_SPHhuvith the stored parameters.

Reimplemented frolRAX_Handler

Generated on Fri Apr 22 11:06:54 2005 for partsim.kdevelop by Doxygen



24 partsim.kdevelop Class Documentation

3.10.3.2 void Parameters_Handler::start RAX_Parser & parser, const
std::string & name AttributeList & attributeg [virtual]

Called when starts.

Stores the parameters.

Reimplemented frolRAX_Handler

3.10.3.3 void Parameters_Handler::text RAX_ Parser & parser, const
std::string & name const std::string & t) [virtual]

Called when character data is available. (should never be called).

Reimplemented frolRAX_Handler

The documentation for this class was generated from the following files:

* rax_parser_sph.h
e rax_parser_sph.cpp

Generated on Fri Apr 22 11:06:54 2005 for partsim.kdevelop by Doxygen
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3.11 Particle Class Reference

#include  <particle.h >

Public Types

« typedef blitz::TinyVectot double, 3> vector_t

Public Member Functions

« Particle(const vector_t &p)

* Particle()

» const vector_t &get_position() const

« const vector_t &get_velocity() const

e const vector_t &get_acceleration() const
» doubleget_masy) const

« doubleget_density() const

« void set_position(const vector_t &p)

« void set_velocity(const vector_t &v)

« void set_acceleration(const vector_t &a)
 void set_masgconst double m)

« void set_density(const double rho)

« void set_drho(const double drho)

« void update_Eulefconst double dt)
 doubleupdate_modified_midpoirftonst int m, const double dt)

Static Public Member Functions

« std::stringstring_vectorconst Particle::vector_t &v)
« std::stringlist_vector(const Particle::vector_t &v)

3.11.1 Detailed Description

A patrticle in the sense &PH

Author:
Moritz Franosch

3.11.2 Constructor & Destructor Documentation
3.11.2.1 Particle::Particle (const vector_t &p)

Constructs a particle at potition p.

Generated on Fri Apr 22 11:06:54 2005 for partsim.kdevelop by Doxygen
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3.11.2.2 Particle::Particle ()

Constructs an invalid particle.

3.11.3 Member Function Documentation
3.11.3.1 string Particle::list_vector (const Particle::vector_t &v) [static]

Converts the vector v to a space-separated list vl v2 ....

3.11.3.2 string Particle::string_vector (const Particle::vector_t &v)
[static]

Converts the vector v to a string (v1, ...).

3.11.3.3 void Particle::update_Euler (const doublelt)

Updates the position and the velocity of the particle accoding to its acceleration in one
Euler integration step (dt).

3.11.3.4 double Particle::update_modified_midpoint (const int, const double
dt)

Updates the position and the velocity of the particle according to its acceleration by the
modified midpoint method, step m.
The advance in time is returned.

The documentation for this class was generated from the following files:

* particle.h
* particle.cpp
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3.12 Poly5 Kernel Class Reference

#include  <poly5_kernel.h >

Inheritance diagram for Poly5_Kernel::

Kernel

Poly5_Kernel

Public Member Functions

¢ Poly5_Kernelconstint d, const double h)
« virtual doublew (const double x) const
« virtual doubledw (const double x) const

3.12.1 Detailed Description

Implements the Poly5 kernel W(r) = alphax @1-r*5)"5 for r<1, O else.

Author:
Moritz Franosch

3.12.2 Constructor & Destructor Documentation
3.12.2.1 Poly5_Kernel::Poly5_Kernel (const intl, const doubleh)

Constructor, see clas&rnel

3.12.3 Member Function Documentation

3.12.3.1 double Poly5_ Kernel::dw (const doubl&) const [virtual]
Returns dw(x)/dx.

ImplementKernel

3.12.3.2 double Poly5_Kernel::w (const doubl®) const [virtual]

Returns w(x)=(1-%x2)"5 for x<1, 0 else.

ImplementKernel

The documentation for this class was generated from the following files:
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e poly5_kernel.h
» poly5_kernel.cpp

Generated on Fri Apr 22 11:06:54 2005 for partsim.kdevelop by Doxygen
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3.13 Pyramid Class Reference

#include  <pyramid.h >

Inheritance diagram for Pyramid::

Geometry

Pyramid

Public Member Functions
< Pyramid (const Particle::vector_t &top, const Particle::vector t &cl, const

Particle::vector_t &c2, const Particle::vector_t &c3, const Particle::vector_-
t &c4)

« virtual booloperator()const Particle::vector_t &p) const
« virtual voidto_xml(std::ostream &0)

3.13.1 Detailed Description

Pyramid.

Author:
Moritz Franosch
3.13.2 Constructor & Destructor Documentation
3.13.2.1 Pyramid::Pyramid (const Particle::vector_t & top, const
Particle::vector_t & cl, const Particle::vector_t & c2, const

Particle::vector_t & c3, const Particle::vector_t & c4)

Constructs a pyramid with top and a base surface with edges c1, c2, c3 and c4.

3.13.3 Member Function Documentation

3.13.3.1 bool Pyramid::operator() (const Particle::vector_t &p) const
[virtual]

True if position p is inside the object.

ImplementsGeometry
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3.13.3.2 void Pyramid::to_xml (std::ostream &o0) [virtual]

Writes the pyramid as XML into o.
ImplementsGeometry

The documentation for this class was generated from the following files:

e pyramid.h
* pyramid.cpp
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3.14 RAX_ Handler Class Reference

#include  <rax_handler.h >

Inheritance diagram for RAX_Handler::

RAX_Handler
RAX_Handler_SPH

Box_Handler l lInilia]_Condilions_Handlerl l Input_Handler l l Parameters_Handler l l Simulate_Handler l l Sphere_Handler

Public Member Functions

* RAX_Handler()

« virtual void start(RAX_Parser&parser, const std::string &name, AttributeList
&attributes)

« virtual voidend(RAX_Parse&parser, const std::string &name)

« virtual voidtext(RAX_Parse&parser, const std::string &name, const std::string
&t)

« virtual ~RAX_Handler()
« virtual doubledouble_valugconst std::string &s) const
« virtual intint_value(const std::string &s) const

3.14.1 Detailed Description

Handler for clasfRAX_Parser

Author:
Moritz Franosch

3.14.2 Constructor & Destructor Documentation
3.14.2.1 RAX_Handler::RAX_Handler ()

Constructor.

3.14.2.2 RAX_ Handler:~RAX_Handler () [virtual]

Virtual destructor.
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3.14.3 Member Function Documentation

3.14.3.1 double RAX_ Handler::double_value (const std::string &) const
[virtual]
Converts the string s to a double.

fixme: error handling

3.14.3.2 void RAX_Handler::end RAX_Parser & parser, const std::string &
nameg [virtual]
Called when a tag ends.

Reimplemented innput_Handler Parameters_Handlemitial _Conditions_Handler
Sphere_HandleBox_Handley andSimulate_Handler

3.14.3.3 int RAX_Handler::int_value (const std::string & s) const
[virtual]
Converts the string s to an int.

fixme: error handling

3.14.3.4 void RAX_Handler::start (RAX_Parser & parser, const std::string &
name AttributeList & attributeg [virtual]
Called when a tag starts.

Reimplemented innput_Handley Parameters_Handlemitial _Conditions_Handler
Sphere_HandleBox_HandleyandSimulate_Handler

3.14.3.5 void RAX_Handler::text RAX_Parser & parser, const std::string &
name const std::string & t) [virtual]

Called before a tag starts or ends when character data is available.

Reimplemented itnput_HandlerParameters_HandleandSimulate_Handler

The documentation for this class was generated from the following files:

» rax_handler.h
 rax_handler.cpp
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3.15 RAX_ Handler_Pointer Class Reference

#include  <rax_parser.h >

Public Member Functions

¢ RAX_Handler_Pointe()
* RAX_Handler_Pointefconst Pointer: RAX_Handler> handler)

3.15.1 Detailed Description
"Pointer" to aRAX_Handler

Author:
Moritz Franosch

3.15.2 Constructor & Destructor Documentation
3.15.2.1 RAX_Handler_Pointer::RAX_Handler_Pointer ()
Constructs the RAX_Handler_Pointer with the default handler that just calls

RAX_Parser::start_element(RAX_Parser::end_element(RAX_Parser::text() re-
spectively.

3.15.2.2 RAX_Handler_Pointer::RAX_Handler_Pointer (const Pointek
RAX_Handler > handler)

Constructs the RAX_Handler_Pointer with this handler.

The documentation for this class was generated from the following files:

e rax_parser.h
* rax_parser.cpp
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3.16 RAX Handler_SPH Class Reference

#include  <rax_parser_sph.h >

Inheritance diagram for RAX_Handler_SPH::

RAX_Handler_SPH

[
Box_Handler l lInilialfCondilionsiHund]erl l Input_Handler l l Parameters_Handler l l Simulate_Handler l l Sphere_Handler

Public Member Functions

« virtual Particle::vector_vector_valugconst std::string &s) const

3.16.1 Detailed Description

RAX Handler forSPH

3.16.2 Member Function Documentation

3.16.2.1 Particle::vector_t RAX_Handler_SPH::vector_value (const std::string
& s) const [virtual]

Converts the string s into a vector.

fixme: error handling

The documentation for this class was generated from the following files:

* rax_parser_sph.h
* rax_parser_sph.cpp
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3.17 RAX_ Parser Class Reference

#include  <rax_parser.h >

Inheritance diagram for RAX_Parser::

| RAX_Parser |

[
‘ RAX_Parserl ||RAX_Parser_SPH‘

Public Member Functions

* RAX_Parsel)

« virtual void start_elemenfconst std::string &name, AttributeList &attributes)

« virtual voidend_elemenfconst std::string &name)

« virtual void text (const std::string &name, const std::string &t)

 bool parse(const std::string &filename)

« void push_handler§

 void pop_handlerg)

« void set_handlefconst std::string &element_name, PoirtdRAX_Handler>
handler)

« virtual ~RAX_Parsel)

Static Public Member Functions

* const std::stringmich_to_stringconst XMLChxconst name)

3.17.1 Detailed Description

Recursive API for XML.

Author:
Moritz Franosch

3.17.2 Constructor & Destructor Documentation
3.17.2.1 RAX_Parser::RAX_Parser ()

Constructs a RAX Parser.

3.17.2.2 RAX_Parser:~RAX_Parser () [virtual]

Virtual destructor.
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3.17.3 Member Function Documentation

3.17.3.1 void RAX_ Parser::end_element (const std::string &ame
[virtual]
Called whenever an end-tag is encountered.

By default, do nothing. Application writers may override this method in a subclass to
take specific actions at the end of each element (such as finalising a tree node or writing
output to afile).

name The name of the end-tag.
Reimplemented iRAX_Parser SPH

3.17.3.2 bool RAX_Parser::parse (const std::string &ilenamé

Parses XML-File flename.
Returns true if successful.
Reimplemented ilRAX_Parser SPH

3.17.3.3 void RAX_Parser::pop_handlers ()

Pops the last pushed handles from the stack.

3.17.3.4 void RAX_Parser::push_handlers ()

Pushes the current handlers on the stack.

3.17.3.5 void RAX_Parser::set_handler (const std::string &lement_namge
Pointer< RAX_Handler > handler)

Sets«handler as a handler for element with name element_name.

3.17.3.6 void RAX_ Parser::start_element (const std::string &ame
AttributeList & attributeg [virtual]
Called whenever a start-tag is encountered.

By default, do nothing. Application writers may override this method in a subclass to
take specific actions at the start of each element (such as allocating a new tree node or
writing output to a file).

name The name of the end-tag.
attributes The specified or defaulted attributes.
Reimplemented ilRAX_Parser_SPH
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3.17.3.7 void RAX_Parser::text (const std::string &name const std::string & t)
[virtual]
Called whenever a start- or an end-tag is encountered.

By default, do nothing. Application writers may override this method in a subclass to
take specific actions for each chunk of character data.

name The name of the XML-tag in which context the character data was collected.
t The character data.
Reimplemented iRRAX_Parser SPH

3.17.3.8 const string RAX_Parser::xmich_to_string (const XMLCh«const
name [static]

Converts a XMLCh to a std::string.

The documentation for this class was generated from the following files:

* rax_parser.h
* rax_parser.cpp
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3.18 RAX Parser_SPH Class Reference

#include  <rax_parser_sph.h >

Inheritance diagram for RAX_Parser_SPH::

RAX_Parser

RAX Parser SPH

Public Member Functions

* RAX_Parser_SPH)

* bool parse(const std::string &filename)

« void construct_spliconst int dimensions, const double xdim, const double ydim,
const double zdim, const double h, const double rho)

« void set_gravity(const Particle::vector_t &g)

« void set_nu(const double nu)

« void set_c(const double c)

« void set_dt(const double dt)

* boolset_kerne(const std::string &name)

« void set_dt_displayconst double dt_display)

« void set_nsphere&onst int nspheres)

« void set_nparticles_royconst int nparticles_row)

« void set_dmaxconst double d_max_ini)

« void simulate(const double duration)

« SPH& get_sph()

« void add_spheréconst Particle::vector_t &p, const double r)

 void add_box(const Particle::vector_t &pl, const Particle::vector_t &p2)

« virtual void start_elementconst std::string &name, AttributeList &attributes)

« virtual void end_elementconst std::string &name)

« virtual void text (const std::string &name, const std::string &t)

3.18.1 Detailed Description

Parser for input files.

Author:
Moritz Franosch

3.18.2 Constructor & Destructor Documentation
3.18.2.1 RAX_Parser_SPH::RAX_Parser_SPH ()

Constructor.

Generated on Fri Apr 22 11:06:54 2005 for partsim.kdevelop by Doxygen



3.18 RAX _Parser_SPH Class Reference 39

3.18.3 Member Function Documentation

3.18.3.1 void RAX_Parser_SPH::add_box (const Particle::vector_t &1, const
Particle::vector_t & p2)

Adds a box with one corner at p and the other at p2.

3.18.3.2 void RAX_ Parser_SPH::add_sphere (const Particle::vector_t &,
const doubler)

Adds a sphere with radius r at position p.

3.18.3.3 void RAX_Parser_SPH::construct_sph (const irdimensions const
double xdim, const doubleydim, const doublezdim, const doubleh,
const doublerho)

Constructs an sph-space with the given parameters.

3.18.3.4 void RAX_Parser_SPH::end_element (const std::string &ame
[virtual]

Called whenever an end-tag is encountered and no handler is present (should never be
called).

Reimplemented frorRAX_Parser

3.18.3.5 SPH& RAX Parser_SPH::get_sph ()

Returns the clasSPHthat is used for the simulation.

construct_sph(@jvas called.

3.18.3.6 bool RAX_Parser_SPH::parse (const std::string &ilenamé

Parses the XML-file filename.
Executes the SPH-simulation.
Returns true if successful.

Reimplemented frolRAX_Parser

3.18.3.7 void RAX_Parser_SPH::set_c (const doubt®

Sets velocity of sound.

construct_sph(@jvas called.
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3.18.3.8 void RAX_Parser_SPH::set_dmax (const doubti max_inj

Sets the maximum length of the triangles when triangulating the surface.

3.18.3.9 void RAX_Parser_SPH::set_dt (const doubla)

Sets timestep.

construct_sph(vas called.

3.18.3.10 void RAX_Parser_SPH::set_dt_display (const doubt#_display

Sets display timestep.

3.18.3.11 void RAX_Parser_SPH::set_gravity (const Particle::vector_t &)
Sets gravity.

construct_sph(jvas called.

3.18.3.12 bool RAX_Parser_SPH::set_kernel (const std::string &ame

Sets the kernel.
Returns true if successful.
construct_sph(vas called.

3.18.3.13 void RAX_Parser_SPH::set_nparticles_row (const imparticles_rowy

Sets the number of particles in a row.

3.18.3.14 void RAX_Parser_SPH::set_nspheres (const insphere}

Sets the number of spheres to approximate the fluid.

3.18.3.15 void RAX_Parser_SPH::set_nu (const doublau)

Sets viscosity.

construct_sph(@vas called.

3.18.3.16 void RAX_Parser_SPH::simulate (const doublduration)

Runs simulation for this duration.

construct_sph(@jvas called.
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3.18.3.17 void RAX_Parser_SPH::start_element (const std::string &ame
AttributeList & attributeg [virtual]

Called whenever a start-tag is encountered and no handler is present (should never be
called).

Reimplemented frolRAX_Parser

3.18.3.18 void RAX_Parser_SPH::text (const std::string &ame const
std::string & t) [virtual]

Called whenever a start- or an end-tag is encountered and no handler is present (should
never be called).
Reimplemented frolRAX_Parser

The documentation for this class was generated from the following files:

* rax_parser_sph.h
* rax_parser_sph.cpp
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3.19 Simulate_Handler Class Reference

#include  <rax_parser_sph.h >

Inheritance diagram for Simulate_Handler::

‘ RAX_Handler ‘

T

‘ RAX_Handler SPH ‘

T

‘ Simulate_Handler ‘

Public Member Functions

e Simulate_Handlef)

« virtual void start(RAX_Parser&parser, const std::string &name, AttributeList
&attributes)

« virtual void end(RAX_Parsei&parser, const std::string &name)
« virtual voidtext(RAX_Parse&parser, const std::string &name, const std::string

&t)
3.19.1 Detailed Description

Class that handles .

3.19.2 Constructor & Destructor Documentation
3.19.2.1 Simulate_Handler::Simulate_Handler ()

Constructor.

3.19.3 Member Function Documentation

3.19.3.1 void Simulate_Handler::end RAX_Parser & parser, const std::string
& name |[virtual]

Called when ends.

Reimplemented frolRAX_Handler
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3.19.3.2 void Simulate_Handler::start RAX_Parser & parser, const std::string
& name AttributeList & attributeg [virtual]
Called when starts.

Reimplemented frolRAX_Handler

3.19.3.3 void Simulate_Handler::text RAX_Parser & parser, const std::string
& name const std::string & t) [virtual]

Called when character data is available. (should never be called).

Reimplemented frolRAX_Handler

The documentation for this class was generated from the following files:

 rax_parser_sph.h
e rax_parser_sph.cpp
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3.20 Smooth_Triangle Class Reference

#include  <smooth_triangle.h >

Inheritance diagram for Smooth_Triangle::

| Geometry |

T

| Triangle |

T

| Smooth_Triangle |

Public Member Functions
* Smooth_Triangle (const Particle::vector_t &pl, const Particle::vector_-
t &p2, const Particle::vector t &p3, const Particle::vector_t &nl, const
Particle::vector_t &n2, const Particle::vector_t &n3)
« const Particle::vector_t &et_normall) const
« const Particle::vector_t &et_normalq) const
« const Particle::vector_t &et _normal3) const
« virtual voidto_xml(std::ostream &0)
3.20.1 Detailed Description

A smooth triangle (with normals on each corner).

Author:
Moritz Franosch

3.20.2 Constructor & Destructor Documentation

3.20.2.1 Smooth_Triangle::Smooth_Triangle (const Particle::vector_t &
pl, const Particle::vector_t & p2, const Particle::vector_t & p3,
const Particle::vector_t & n1, const Particle::vector_t & n2, const
Particle::vector_t & n3)

Constructs a triangle with corners p1, p2, p3 and normals nl, n2, n3.

3.20.3 Member Function Documentation
3.20.3.1 const Particle::vector_t & Smooth_Triangle::get_normall () const

Returns the normal on the first corner.
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3.20.3.2 const Particle::vector_t & Smooth_Triangle::get_normal2 () const

Returns the normal on the second corner.

3.20.3.3 const Particle::vector_t & Smooth_Triangle::get_normal3 () const

Returns the normal on the third corner.

3.20.3.4 void Smooth_Triangle::to_xml (std::ostream &0) [virtual]

Writes the triangle as XML into o.
Reimplemented frontriangle

The documentation for this class was generated from the following files:

* smooth_triangle.h
* smooth_triangle.cpp
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3.21 Space Class Reference

#include  <space.h >

Inheritance diagram for Space::

Space

SPH_Space

Public Member Functions

» Space(const double length_x, const double length_y, const double length_z,
const double diameter)

 doubleget_diamete() const

« doubleget_length_X) const

 doubleget_length_Y¥) const

* doubleget_length_Z) const

 doubleget_lengthconst int i) const

- voidinsert_particlgconst Particle::vector_t &p)

« void reset()

* boolnext()

* boolat_end) const

 constParticle& get_particlg)) const

« void reset_neighborhoo(

+ void reset_neighborhoo@ouble &r_sqr)

« void reset_neighborhoo@onst Particle::vector_t &p, double &r_sqr)

« bool next_neighbof)

 bool next_neighbofdouble &r_sqr)

» boolat_end_of neighborhodgl const

 constParticle& get_neighbor_particl§ const

« void reorder_particle§)

Protected Member Functions
* Particle& get_particlg))
» Particle& get_neighbor_particl@

3.21.1 Detailed Description

Space to store particles.

Iterate though particles and their neighborhood (i.e. neighboring particles) in an effi-
cient manner.
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Author:
Moritz Franosch
3.21.2 Constructor & Destructor Documentation

3.21.2.1 Space::Space (const doulength_x const doublelength_y, const
doublelength_z const doublediamete)

Constructs a space of particles.

The space has dimensions (length_x,length_y,length_z) and diameter of one cell is
diameter.

3.21.3 Member Function Documentation
3.21.3.1 bool Space::at_end () const

Lastnext() has returned false.

3.21.3.2 bool Space::at_end_of neighborhood () condfinline]

Last next_neighborhood() has returned false.

3.21.3.3 double Space::get_diameter () const

Returns the diameter of a cell.

3.21.3.4 double Space::get_length (const intconst

Returns the length in dimension i of the space.

3.21.3.5 double Space::get_length_x () const

Returns the length in x-dimension of the space.

3.21.3.6 double Space::get_length_y () const

Returns the length in y-dimension of the space.

3.21.3.7 double Space::get_length_z () const

Returns the length in z-dimension of the space.
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3.21.3.8 consParticle& Space::get_neighbor_particle () const [inline]

Returns a reference to current particle in the neighborhood of the current particle.

3.21.3.9 Particle& Space::get_neighbor_particle () [inline, protected]

Returns a reference to current particle in the neighborhood of the current particle.

3.21.3.10 consParticle& Space::get_particle () const [inline]

Returns a reference to current particle.

3.21.3.11 Particle& Space::get_patrticle () [inline, protected]

Returns a reference to current particle.

3.21.3.12 void Space::insert_particle (const Particle::vector_t &)
Insert particle at postion p.

Callsreset()

Invalidates all references to particles.

3.21.3.13 bool Space::next ()

Iterator set to next particle.

Returns false if no next particle exists.

3.21.3.14 bool Space::next_neighbor (double & sqgr) [inline]

Same asiext_neighbor()besides

r_sqris the square of the euclidian distance between the particle and its neighbor if the
return value is true (undefined otherwise).

3.21.3.15 bool Space::next_neighbor ()[inline]
Iterator of neighborhood set to next particle.
Returns false if no next particle exists.
3.21.3.16 void Space::reorder_particles ()

Reorders the patrticles.
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Must be called when particles’ positions have been changed.
Resets all iterators (seeset().
3.21.3.17 void Space::reset ()

Resets iterator through particles.

3.21.3.18 void Space::reset_neighborhood (const Particle::vector_t @8, double
& r_sqr)

Resets iterator through neighborhood of current position p.
Invalidates current particle.
3.21.3.19 void Space::reset_neighborhood (double & sqr)

Same aseset_neighborhood®esides

r_sqgr is the square of the euclidian distance between the particle and its neighbor if
lat_end_of neighborhood() (undefined otherwise).

3.21.3.20 void Space::reset_neighborhood ()

Resets iterator through neighborhood of current particle.

The documentation for this class was generated from the following files:

e space.h
* space.cpp
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3.22 SPH Class Reference

#include  <sph.h >

Public Member Functions

» SPH(const int dimensions, const double xdim, const double ydim, const double
zdim, const double h, const double velocity of _sound, const double dt)

» constSPH_Spacé& get_spacé€) const

« void set_dt(const double dt)

« void set_densitfconst double rho)

« void set_viscosityconst double nu)

« void set_gravity(const Particle::vector_t &g)

« void set_velocity_of sounftonst double c)

« void set_boundary_widtfconst double b)

« void set_boundary_repulsive_for¢eonst double f)

» boolset_kerne(const std::string &name)

* void reset()

« bool next()

 boolat_end() const

 constParticle& get_particlg)) const

« void insert_particldconst Particle::vector_t &p)

* void start()

* doubleget_time() const

» doubleget_dt() const

« doubleget_h() const

« int get_dimension§) const

 doubleget_boundary_widtl) const

 doubleget_gravity energy)

 doubleget _pressure_energy

 doubleget_kinetic_energy)

 doubleget_max_acceleratiaf)

» doubleget_density_deviatio)

« void update()

* boolis_inner_poin{const Particle::vector_t &p)

« doubleget_implicit_surfacéconst Particle::vector_t &p)

 doubleget_densityfconst Particle::vector_t &p)

3.22.1 Detailed Description

SmoothedParticleHydrodynamics.

Author:
Moritz Franosch
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3.22.2 Constructor & Destructor Documentation

3.22.2.1 SPH::SPH (const intdimensions const doublexdim, const doubleydim,
const doublezdim, const doubleh, const doublevelocity of sound
const doubledt)

Constructs a SPH space.

3.22.3 Member Function Documentation
3.22.3.1 bool SPH::at_end () const

Lastnext()has returned false.

3.22.3.2 double SPH::get_boundary_width () const

Returns width of the boundary.

3.22.3.3 double SPH::get_density (const Particle::vector_t &)

Returns the density at position p.

Invalidates iterator through particles.

3.22.3.4 double SPH::get_density_deviation ()

Returns the deviation sqrt{(rho_i-rho_0}'2> )/rho_0 of the densities.

3.22.3.5 int SPH::get_dimensions () const

Returns the number of dimensions.

3.22.3.6 double SPH::get_dt () const

Returns current timestep in s.

3.22.3.7 double SPH::get_gravity_energy ()

Returns current gravity energy in Joule.

3.22.3.8 double SPH::get_h () const

Returns the radius of the kernel (smoothing length) in m.
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3.22.3.9 double SPH::get_implicit_surface (const Particle::vector_t &)

A differentiable function that returns a value iff position p is inside the fluid and
<0 otherwise.

3.22.3.10 double SPH::get_kinetic_energy ()

Returns current kinetic energy in Joule.

3.22.3.11 double SPH::get_max_acceleration ()

Returns the maximum acceleration of the patrticles in\@v/s

3.22.3.12 consParticle & SPH::get_particle () const

Returns a reference to current particle.

3.22.3.13 double SPH::get_pressure_energy ()

Returns current pressure energy in Joule.

3.22.3.14 consSPH_Spacek SPH::get_space () const

Returns a reference to tIsPH_Spacesed.

3.22.3.15 double SPH::get_time () const

Returns current simulated time in s.

3.22.3.16 void SPH::insert_particle (const Particle::vector_t &p)

Insert particle at postion p.
Callsreset()

Invalidates all references to particles.

3.22.3.17 bool SPH::is_inner_point (const Particle::vector_t &)

True iff position p is inside the fluid, i.e. iffet_implicit_surface(}0.

Invalidates iterator through particles.
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3.22.3.18 hool SPH::next ()

Iterator set to next particle.

Returns false if no next particle exists.

3.22.3.19 void SPH::reset ()

Resets iterator through particles.

3.22.3.20 void SPH::set_boundary_repulsive_force (const doutfie

Sets repulsive force of the boundary.

3.22.3.21 void SPH::set_boundary_width (const double)

Sets width of the boundary.

3.22.3.22 void SPH::set_density (const doublao)

Sets the initial density of the fluid.

3.22.3.23 void SPH::set_dt (const doubldt)

Sets timestep.

3.22.3.24 void SPH::set_gravity (const Particle::vector_t &)

Sets the gravity acceleration.

3.22.3.25 bool SPH::set_kernel (const std::string &ame

Sets the kernel.

Returns true if successful.

3.22.3.26 void SPH::set_velocity of sound (const douldg

Sets the velocity of sound.

3.22.3.27 void SPH::set_viscosity (const doubieu)

Sets the viscosity of the fluid.
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3.22.3.28 void SPH::start ()

Must be called after all particles are inserted and before theufickate()

3.22.3.29 void SPH::update ()

Updates positions and velocities of all particles according to SPH.

The documentation for this class was generated from the following files:

* sph.h
* sph.cpp
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3.23 SPH_Space Class Reference

#include  <sph_space.h >

Inheritance diagram for SPH_Space::

Space

SPH_Space

Public Member Functions

* SPH_Space(const double length_x, const double length_y, const double
length_z, const double diameter)

« const Particle::vector_t &et_particle_positioK) const

« const Particle::vector_t &et_neighbor_positio() const

« const Particle::vector_t &et_particle_velocity) const

« const Particle::vector_t &et _neighbor_velocitf) const

 doubleget_particle_mas§ const

 doubleget_neighbor_mag$ const

 void set_particle_maggonst double m)

« doubleget_particle_densitg) const

« void set_particle_densitfconst double rho)

« doubleget_neighbor_densitfy const

« void set_particle_drh¢const double &drho)

 void set_particle_acceleratigoonst Particle::vector_t &a)

« doubleupdate_particleGconst double dt)

3.23.1 Detailed Description

Particlespace with access functions f8PH

Author:
Moritz Franosch

3.23.2 Constructor & Destructor Documentation

3.23.2.1 SPH_Space::SPH_Space (const douldagth_x const doublelength_y;
const doublelength_z const doublediamete)
Constructs a space of particles.

The space has dimensions (length_x,length_y,length_z) and diameter of one cell is
diameter.
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3.23.3 Member Function Documentation
3.23.3.1 double SPH_Space::get_neighbor_density () conginline]

Returns the density of the current neighbor particle.

3.23.3.2 double SPH_Space::get_neighbor_mass () confinline]

Returns the mass of the current neighbor particle.

3.23.3.3 const Particle::vector_t& SPH_Space::get_neighbor_position () const
[inline]

Returns the position of the current neighbor particle.

3.23.3.4 const Particle::vector_t& SPH_Space::get_neighbor_velocity () const
[inline]

Returns the velocity of the current neighbor particle.

3.23.3.5 double SPH_Space::get_particle_density () condinline]

Returns the density of the current particle.

3.23.3.6 double SPH_Space::get_particle_mass () consinline]

Returns the mass of the current particle.

3.23.3.7 const Particle::vector_t& SPH_Space::get_particle_position () const
[inline]

Returns the position of the current particle.

3.23.3.8 const Particle::vector_t& SPH_Space::get_particle_velocity () const
[inline]

Returns the velocity of the current particle.

3.23.3.9 void SPH_Space::set_particle_acceleration (const Particle::vector_t &
a)

Set the acceleration of the current particle.
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3.23.3.10 void SPH_Space::set_particle_density (const doulphe)

Sets the density of the current particle to rho.

3.23.3.11 void SPH_Space::set_particle_drho (const double &ho)

Set the drho/dt of the current particle.

3.23.3.12 void SPH_Space::set_particle_mass (const doubig

Sets the mass of the current particle to m.

3.23.3.13 double SPH_Space::update_particles (const doulolg

Velocity and positons of particles is updated according to the current accelerations.
Ensures boundary conditions are met.

The advance in time is returned.

Also reorganizes patrticle layout.

Invalidates all references to particles.

The documentation for this class was generated from the following files:

* sph_space.h
* sph_space.cpp
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3.24 Sphere Class Reference

#include  <sphere.h >

Inheritance diagram for Sphere::

Geometry

Sphere

Public Member Functions

» Sphergconst Particle::vector_t &p, const double r)
« void set_radiugconst double r)
« const Particle::vector_t &et_position() const
 doubleget_radiug) const
« virtual booloperator()const Particle::vector_t &p) const
« virtual voidto_xml(std::ostream &0)

3.24.1 Detailed Description

A sphere.

Author:
Moritz Franosch

3.24.2 Constructor & Destructor Documentation
3.24.2.1 Sphere::Sphere (const Particle::vector_t §, const doubler)

Constructs a sphere with p and radius r.

3.24.3 Member Function Documentation
3.24.3.1 const Particle::vector_t & Sphere::get_position () const

Returns the position of the sphere.

3.24.3.2 double Sphere::get_radius () const

Returns the radius of the sphere.
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3.24.3.3 bool Sphere::operator() (const Particle::vector_t &) const
[virtual]

True if position p is inside the object.
ImplementsGeometry
3.24.3.4 void Sphere::set_radius (const doublg

Sets the radius of the spere.

3.24.3.5 void Sphere::to_xml (std::ostream &) [virtual]

Writes the sphere as XML into o.
ImplementsGeometry

The documentation for this class was generated from the following files:

« sphere.h
« sphere.cpp
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3.25 Sphere_Handler Class Reference

#include  <rax_parser_sph.h >

Inheritance diagram for Sphere_Handler::

‘ RAX_Handler ‘

T

‘ RAX_Handler SPH ‘

T

‘ Sphere_Handler ‘

Public Member Functions
« virtual void start(RAX_Parser&parser, const std::string &name, AttributeList
&attributes)
« virtual void end(RAX_Parse&parser, const std::string &name)

3.25.1 Detailed Description

Class that handles in .

3.25.2 Member Function Documentation

3.25.2.1 void Sphere_Handler::endRAX_Parser & parser, const std::string &
name [virtual]

Called when ends.

Does nothing.

Reimplemented frolRAX_Handler

3.25.2.2 void Sphere_Handler::start RAX_Parser & parser, const std::string &
name AttributeList & attributeg [virtual]

Called when starts.

Reimplemented frolRAX_Handler

The documentation for this class was generated from the following files:

* rax_parser_sph.h
* rax_parser_sph.cpp
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3.26 Sphere_Space Class Reference

#include  <sphere_space.h >

Public Member Functions

Sphere_Spad&SPH&sph, const int nspheres)
« void reset()

bool next()

boolat_end() const

constSpheref get_spher¢) const

 void to_xml(std::ostream &0)

3.26.1 Detailed Description

Approximates a 3C5PHstructure with spheres.

Author:
Moritz Franosch

3.26.2 Constructor & Destructor Documentation

3.26.2.1 Sphere_Space::Sphere_Spa&PH & sph const intnsphere$

Constructs a sphere space from a sph space.

nspheres Number of spheres to construct.

3.26.3 Member Function Documentation
3.26.3.1 bool Sphere_Space::at_end () const

Lastnext() has returned false.

3.26.3.2 consSphere& Sphere_Space::get_sphere () const

Returns a reference to the current sphere.

3.26.3.3 hool Sphere_Space::next ()

Iterator set to next sphere.

Returns false if no next sphere exists.
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3.26.3.4 void Sphere_Space::reset ()

Resets iterator through spheres.

3.26.3.5 void Sphere_Space::to_xml (std::ostream &)

Output as XML into o.

The documentation for this class was generated from the following files:

» sphere_space.h
* sphere_space.cpp
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3.27 State Equation Class Reference

#include  <state_equation.h >

Public Member Functions

e State Equatiofconst double velocity of sound, const double rho_0)
e doubleget_pressure_from_densiigonst double rho) const

< doubleget_energyconst double m, const double rho) const

void set_rho_(const double rho_0)

void set_velocity of sounftonst double c)

 doubleget_rho_(Q) const

 doubleget_velocity_of_soun¢) const

3.27.1 Detailed Description

Equation of state.

Author:
Moritz Franosch

3.27.2 Constructor & Destructor Documentation

3.27.2.1 State Equation::State_Equation (const doubleelocity of soundconst
doublerho_0)

Constructor.

3.27.3 Member Function Documentation

3.27.3.1 double State_Equation::get_energy (const douhte, const doublerho)
const

Get pressure from mass m and density rho.

3.27.3.2 double State_Equation::get_pressure_from_density (const doulsteo)
const

Get pressure from density.

3.27.3.3 double State_Equation::get_rho_0 () const

Get equilibrium density.
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3.27.3.4 double State_Equation::get_velocity _of sound () const

Get velocity of sound.

3.27.3.5 void State_Equation::set_rho_0 (const doubtdo_0)

Set equilibrium density.

3.27.3.6 void State_Equation::set_velocity_of sound (const douldpe

Set velocity of sound.

The documentation for this class was generated from the following files:

- state_equation.h
- state_equation.cpp
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3.28 Test Class Reference

#include <testh >

Inheritance diagram for Test::

‘TestIntegrationH TestKernel || TestLimits || TestSPH || TestVector || TestXML

Public Member Functions

« virtual int operator())=0

3.28.1 Detailed Description
Base class for all tests.

Author:
Moritz Franosch

3.28.2 Member Function Documentation
3.28.2.1 virtual int Test::operator() () [pure virtual]

Returns EXIT_SUCCESS if successful, EXIT_FAILURE else.

Implemented inTestIntegration TestKernel TestLimits TestSPH TestVectoy and
TestXML.

The documentation for this class was generated from the following file:

e test.h
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3.29 TestIntegration Class Reference

#include  <testintegration.h >

Inheritance diagram for TestIntegration::

Test

TestIntegration

Public Member Functions

« int operator())

3.29.1 Detailed Description
Tests integration routinges of claBarticle

Author:

Moritz Franosch
3.29.2 Member Function Documentation
3.29.2.1 int TestIntegration::operator() () [virtual]

Returns EXIT_SUCCESS if successful, EXIT_FAILURE else.
ImplementsTest

The documentation for this class was generated from the following files:

« testintegration.h
« testintegration.cpp
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3.30 TestKernel Class Reference

#include <testkernel.h >

Inheritance diagram for TestKernel::

Test

TestKernel

Public Member Functions

« virtual int operator(X)

3.30.1 Detailed Description
TestsSPHkernels.

Author:
Moritz Franosch

3.30.2 Member Function Documentation
3.30.2.1 int TestKernel::operator() () [virtual]

Returns EXIT_SUCCESS if successful, EXIT_FAILURE else.

ImplementsTest

The documentation for this class was generated from the following files:

* testkernel.h
« testkernel.cpp
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3.31 TestLimits Class Reference

#include <testlimits.h >

Inheritance diagram for TestLimits::

TestLimits

Public Member Functions

* virtual int operator())

3.31.1 Detailed Description
Tests numeric limits.

Author:
Moritz Franosch

3.31.2 Member Function Documentation
3.31.2.1 int TestLimits::operator() () [virtual]

Returns EXIT_SUCCESS if successful, EXIT_FAILURE else.
ImplementsTest
The documentation for this class was generated from the following files:

* testlimits.h
* testlimits.cpp
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3.32 TestSPH Class Reference

#include  <testsph.h >

Inheritance diagram for TestSPH::

Test

TestSPH

Public Member Functions

« virtual int operator(X)

3.32.1 Detailed Description
Tests the clasSPH

Author:
Moritz Franosch

3.32.2 Member Function Documentation
3.32.2.1 int TestSPH::operator() () [virtual]

Returns EXIT_SUCCESS if successful, EXIT_FAILURE else.

ImplementsTest

The documentation for this class was generated from the following files:

* testsph.h
* testsph.cpp
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3.33 TestVector Class Reference

#include <testvector.h >

Inheritance diagram for TestVector::

Test

TestVector

Public Member Functions

* virtual int operator())

3.33.1 Detailed Description
Tests Blitz++ vector.

Author:
Moritz Franosch

3.33.2 Member Function Documentation
3.33.2.1 int TestVector::operator() () [virtual]

Returns EXIT_SUCCESS if successful, EXIT_FAILURE else.
ImplementsTest

The documentation for this class was generated from the following files:

* testvector.h
* testvector.cpp
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3.34 TestXML Class Reference

#include <testxml.h >

Inheritance diagram for TestXML.::

Test

TestXML

:

Public Member Functions

« virtual int operator(X)

3.34.1 Detailed Description
Tests clasRAX_Parser

Author:
Moritz Franosch

3.34.2 Member Function Documentation
3.34.2.1 int TestXML::operator() () [virtual]

Returns EXIT_SUCCESS if successful, EXIT_FAILURE else.
ImplementsTest

The documentation for this class was generated from the following files:

* testxml.h
* testxml.cpp
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3.35 Tetrahedron Class Reference

#include <tetrahedron.h >

Inheritance diagram for Tetrahedron::

Geometry

Tetrahedron

Public Member Functions
» Tetrahedron(const Particle::vector_t &pl, const Particle::vector_t &p2, const
Particle::vector_t &p3, const Particle::vector_t &p4)
« virtual booloperator()Yconst Particle::vector_t &p) const
» const Particle::vector_t &et cornerX) const
* const Particle::vector_t &et_cornerZ) const
« const Particle::vector_t &et_cornerg) const
 const Particle::vector_t &et_corner4) const
« virtual voidto_xml(std::ostream &0)

3.35.1 Detailed Description

A tetrahedron.

Author:
Moritz Franosch

3.35.2 Constructor & Destructor Documentation

3.35.2.1 Tetrahedron::Tetrahedron (const Particle::vector_t &p1, const
Particle::vector_t & p2, const Particle::vector_t & p3, const
Particle::vector_t & p4)

Constructs a tetrahedron with corners p1, p2, p3 and p4.

3.35.3 Member Function Documentation
3.35.3.1 const Particle::vector_t& Tetrahedron::get_cornerl () const

Returns the first corner.
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3.35.3.2 const Patrticle::vector_t& Tetrahedron::get_corner2 () const

Returns the second corner.

3.35.3.3 const Particle::vector_t& Tetrahedron::get_corner3 () const

Returns the third corner.

3.35.3.4 const Particle::vector_t& Tetrahedron::get_corner4 () const

Returns the fourth corner.

3.35.3.5 virtual bool Tetrahedron::operator() (const Particle::vector_t & p)
const [virtual]

Not implemented.
ImplementsGeometry
3.35.3.6 virtual void Tetrahedron::to_xml (std::ostream & o) [virtual]

Writes the tetrahedron as XML into o.
ImplementsGeometry

The documentation for this class was generated from the following file:

 tetrahedron.h
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3.36 Triangle Class Reference

#include  <triangle.h >

Inheritance diagram for Triangle::

| Geometry |

T

| Triangle |

T

| Smooth_Triangle |

Public Member Functions

« Triangle (const Particle::vector_t &pl, const Particle::vector_t &p2, const
Particle::vector_t &p3)

« virtual booloperator()Xconst Particle::vector_t &p) const
 const Particle::vector_t &et corner)) const

« const Particle::vector_t &et _corner) const

 const Particle::vector_t &et_cornerJ) const

« virtual voidto_xml(std::ostream &0)

3.36.1 Detailed Description

A triangle.

Author:
Moritz Franosch
3.36.2 Constructor & Destructor Documentation

3.36.2.1 Triangle::Triangle (const Particle::vector_t & pl, const
Particle::vector_t & p2, const Particle::vector_t & p3)

Constructs a triangle with corners p1, p2 and p3.

3.36.3 Member Function Documentation
3.36.3.1 const Particle::vector_t & Triangle::get_cornerl () const

Returns the first corner.
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3.36.3.2 const Patrticle::vector_t & Triangle::get_corner2 () const

Returns the second corner.

3.36.3.3 const Particle::vector_t & Triangle::get_corner3 () const

Returns the third corner.

3.36.3.4 bool Triangle::operator() (const Particle::vector_t &p) const
[virtual]
Returns false.

ImplementsGeometry

3.36.3.5 void Triangle::to_xml (std::ostream &o0) [virtual]

Writes the triangle as XML into o.
ImplementsGeometry
Reimplemented ismooth_Triangle

The documentation for this class was generated from the following files:

* triangle.h
* triangle.cpp
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3.37 Triangulator Class Reference

#include  <triangulator.h >

Public Member Functions

 Triangulator(SPH&sph, const double d_min)
« void reset()

bool next()

boolat_end() const

constGeometry& get_trianglg) const

« void to_xml(std::ostream &0)

3.37.1 Detailed Description

Triangulates the surfaces of a sph space.

Uses an adoption of the marching tetrahedra algorithm.

Author:
Moritz Franosch

3.37.2 Constructor & Destructor Documentation
3.37.2.1 Triangulator::Triangulator (SPH & sph, const doubled_min)

Constructs triangulated surfaces from a sph space.

d_min Approximate length of the sides of the triangles.
3.37.3 Member Function Documentation

3.37.3.1 bool Triangulator::at_end () const

Lastnext()has returned false.

3.37.3.2 consteometry & Triangulator::get_triangle () const

Returns a reference to the current triangle.

3.37.3.3 bool Triangulator::next ()

Iterator set to next triangle.

Returns false if no next triangle exists.
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3.37.3.4 void Triangulator::reset ()

Resets iterator through triangles.

3.37.3.5 void Triangulator::to_xml (std::ostream & 0)

Output of triangulator as XML.

The documentation for this class was generated from the following files:

« triangulator.h
« triangulator.cpp
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3.38 Voxel Class Reference

#include <voxel.h >

Inheritance diagram for Voxel::

Geometry

Public Member Functions

» Voxel (const Particle::vector_t &p1, const Particle::vector_t &p2)
« virtual voidto_xml(std::ostream &0)

3.38.1 Detailed Description
Voxel.

Author:
Moritz Franosch

3.38.2 Constructor & Destructor Documentation

3.38.2.1 Voxel::Voxel (const Particle::vector_t &p1, const Particle::vector_t &
P2

Constructs a voxel with corners p1 and p2.

3.38.3 Member Function Documentation
3.38.3.1 void Voxel::to_xml (std::ostream &0) [virtual]

Writes the voxel as XML into o.
Reimplemented fronBox.

The documentation for this class was generated from the following files:

» voxel.h
* voxel.cpp
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3.39 \Voxelizer Class Reference

#include <voxelizer.h >

Public Member Functions

» Voxelizer(SPH&sph, const double d_min)
« void reset()

bool next()

boolat_end() const

constGeometry& get_voxel() const

 void to_xml (std::ostream &0)

3.39.1 Detailed Description
Vozelizes a sph space.

Author:
Moritz Franosch

3.39.2 Constructor & Destructor Documentation
3.39.2.1 Voxelizer::Voxelizer 6PH & sph const doubled_min)

Constructs a voxelized space from a sph space.
The voxels start at diameter sph.get_d() and are recursively made smaller until d_min.

d_min Minimum diameter of voxels.
3.39.3 Member Function Documentation

3.39.3.1 bool Voxelizer::at_end () const

Lastnext() has returned false.

3.39.3.2 constGeometry & Voxelizer::get_voxel () const

Returns a reference to the current voxel.

3.39.3.3 bool Voxelizer::next ()

Iterator set to next voxel.

Returns false if no next voxel exists.
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3.39.3.4 void Voxelizer::reset ()

Resets iterator through voxels.

3.39.3.5 void Voxelizer::to_xml (std::ostream &0)

Output of voxelizer as XML.

The documentation for this class was generated from the following files:

 voxelizer.h
* voxelizer.cpp
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